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(54) MOTOR DRIVEN POWER STEERING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor driven 
power steering device capable of providing a stable 
steering feeling by preventing a sudden change in a 
motor current caused by loosening the grip of a steering 
wheel by hands from cutting off an engine after a vehicle 
is stopped. 

SOLUTION: This motor driven power steering device is 
provided with a control means 15 composed of a target 
current signal setting means 21, a deviation deciding 
means 22, a driving control means 23, a regeneration 
state determining means 28, a regeneration control 
signal generating means 29, a regeneration current 
control means 26 having a switching means 30 and a 
low-pass filter 27. 
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1 

a£T*BaWttBE#a, C©BaW*ffl»ilflB« 

niBiBttiHa^a^ 6 $ ft 5 Bui Btttta«i0A#cc 
s-?i>r:/y v^iaH*»Ji8-rsx-f y^>yjR^© 1 
ffl<D*fi2©«n-en^iajff$tcftijffli $ ft % u» BHi&asriE 

Miawimui. BJ8B«6acDisi^«a**ijffirss^ 
c i twat-r smwss 1 laK^a*^? - 

IMS h;u^«#<!:roE««i«©lHE&^a!«:3tcS»^ 

a <t * >m i iBigomtt^ ^-^f?y> ^sig 0 

[0 00 1] 
[0002] 

fi^KcJ; 0 x 3r ^> yjR-fO^ 'J * ^HKTWajg ft 

mmn^w^fD^Ltcmssssms. cpwmiije) v 
*«iai/ra»«»»#ccj[»a (nfb:*^^ 

ffl^eca^rTO««E*IWWT4 c <fc &c J: $ % ga 



(2) tl?9 - 30 43 1 
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[0003] ccDcfc^^^o^Ki^'a-^r-r y >^ 
ana. *tt»*ig«irsTO«iB«i*s*atesrs^ 
y * ^sk©* * ? > ^sr^-^c ^ - f e t ( wwa 

>y* : f-*m\ wm^fflvh P WM»dfBrur*«p«cc 
^Tfc'WxttlMMtff (HifraHE) (Df^-r^ 

[0 0 0 4] BBccffi#<D*&^y-x?*7 y >^gt 

<fc, Ba*«R3e*l85 1 . HM»S^S5 2, |g»j©J 
• 0i, mttmigtb^g5 5i, Stta*8StfetU*S5 6 

[0005] k^-//^^> h*;i/ (xf7 y j»ft 
^ffl^ti, w8P#a5o©aa«M9S*a5 it?a 

^6 h^^«#TK:*H£0fcBa*»(t-9 I Ms^'fiM^ 

(+) sttosamififi-^ i M 5 , ^>k 

[0006] ^assstfttH^as 6 ramsti 
^mttam^tBft^ i ©jfai^a5 o © a 

30 ftaw& i ««c»jeLrfcai««# i H0 <t urfBaftse^ 

i «s©ffitti«ba*i» i ^-ra 
[0007] Ma^a 5 o omm&m^® 5 2 -cw, m 
mmt^Ai (= i M s-i«o) *p <th«> . 1 <a 

, D («») ffl«LrlE«i*fJfflI^a5 3^PWMI 
40 ^cd-^^ 6 ^ ^> ^Ii)a»(f V 0 U mttaiE 

»*a 55^p wMiEiirijija] $ ft, auaiEtt^a 5 5 
«ss i « ^ s aaaA # i M5 <2:«o<3tc4cfc5 nW)M 5 

73&J|BttSft5 B 

[0008] se*o«6a»Ht6*a©»fficcoi* 
-ci^B^-r^o B7(c{£«<DaibaiBtt#a®ttfiPiR^isi 

50 h7>^f) Ql-Q4lifn^OV-"^, FLW 



(3) 



-3043 1 



>ffl«:»fflW&#-f FD1-D4 ZftMUXteK) . 
Q 1 te<£:£>'Q 3 tiiESSSSSEo v Q2*5ctO f Q4tt»(* 
7-* (GND) CC^n-e^Stt^nS. —7?, Q 1 <b 

q 2 q 3 1 q 4 ©&^£jg(cmsi^m^fcfcH 

c (V„, V PMtt , V.J t^-FET («IW»*h7 
Q 1 -Q4<D-etl^ncDy- h G 1 -G4 4 
»^6C£teJ;<3, immb 7tC^«j1imEEV M <tm 
ftHWSU^ISShi, io 
[0 0 0 9] KiU Sr«F*roI«:»ffr* 

H6KSTKWW»*a5 3*»6, mtf^-FG 
lK*>fI^fV 0(( , FG4tCPWMfi#V P . 11 , y 

ISIIE 0 -FET (!WMh7>^^) QH 
Jg£iR 0 -1ItJj4i5 7-FET (iW»F7>^X 
40 Q4-»»T-^ (GND) ©JBBr«tt««ai 
*♦ (Se»*EP«59 ^iSntlBS 5 7 #IE1HE b , X 

[0 0 1 0 3 c©tt«8^6 F7-(*>> K;i/**3£ffi 20 

FG l*5<fcjyfy- hG4tC^7ff-^V 0F , 
hG20CPWMff-^V P1IH , f>G3CC^->ff^V 0N 

**> Q3-miil^5 7-ig^xR D -FET 

f^>^*£) Q2— m{#7-x (gnd) ©SB-cm 
tt^m^ 1 m- (aaa^EPS*) *j»nt«tt»5 7#js 

[0011]C©«t^ ( «MMMSP*EV 0 £»l3?r 30 

r y y 9 t>BK<D»ffl*»AS-r a fet (si^mi f -5 

>^**) Ql iQ4, FET (I»F7>^ 

(u., i„.) <o*ifijt**S3&isaesti, K^-Y^'ca 
awe* *(««h;u^»^T) cc#j£ofc*M«5 7©is 

[0012] 

^ 1?:^^ f 7 'J > ^Oi^^ic j: 0 1 
MR 5 7*«3*i. lti5 7^41*^Ml^V 
«Rte<fcoTH7*C^-r«MS5 7 FD3-^ 
9- FET (lW?i)Ih7>yX^) Q l-ffiJnR,- 

[0013] c<DR«CC*jl*r. *ttffi«%tttttffi©& 

iSRc»i*M»«sti H *<fciaa«iteio.<!:ofn ( i«.+ 

I,J fctfcttiO. ««j««SS«iUl*S5 6fe<tiyf|a6^ 



1 ojcttfc) &mmdv&£8L$ 2 ttcmt&ztiz. 

[0014] (M»iS*«5 2 T?S»Sftfc«»MA 
I tegtt#|sJ— (:/^*@tt) ©S««6fe<f-S|l 

SMt^Uo (= I„*+ I 0 J ( I MS - I-.- 

mo ( = 1..+ i.j ^Bawskw-^UiiiHits ( i M0 

> I lis ) »^^CWfflg{f#A 1^77 7 ( + ) ffift*>6 

[0015] il^f-^A I Oltt^'77X ( + ) ^e>^ 
-f** (-) ccgwtrsi, <f!Mfi^A 1 £P I Dfi« 

ofc^uwrcatfbu Bi7tc7R-r«tt8BiE«(i^S5 5 

^«ffit^^7-FET (IW»h7>> > X^) Ql 
-Q4©y-FG1-G4« k y-FGl #*>fi# V 
o N -^^(f-^V OF . ^hG2^7fifV„-PWM 
ff-^V PWM , FG3#*7fI#V OF -->:*>fI-5f 
V 0N , y-hG43WPWM«*V F „-*7fflr-»V„«C 

GN DOg&rttttfBttdk I M _#i*ftT«&«5 7 «j» 

[0 0 16] B8«Cff**©JgiLW0l»^6^3SkLtt« 

&*ttflMdK B9BB t i"C^> K ;kd#* 3ft 

w^i, mmmmfa i M , *cini£«s 1 , . mum 3 n , 
miisa 1 ^§£«it 1 ..©^flwa ( 1- + 
ipj tsffirau K»wiB*a 5 3 

B««iiE«-9I„itc4B*jS WIHt J 

t s ) -C«MB«8li (^fiE««: I>.+ I D J»fitt* 
JBBR ( + *6-> •S^r«M»*«u.ecSLj»tcS{br 

[0017] ccdjc^cc. fie*©w6^'7->;^r y > 
«*i*«#i« s «:fi»a-s-a»j5S©A:«>, 

i.j ifto. ma^ms ( i H .+ ioJ ^SfeM^-i 
— «ora!«tto««i««at 1 ..{c^ts/cfe, ma 

J: aa*6^ ^ - U > y©*U>teT*ffl < »H^*> 
[0018] CO»W«C©J:9ttBlH*J»ftrSfc«) 



5 

> 6 *i -5 «tt > * 7 - * t 1 - r y > ^ttB*»«r s 

C4tC&£<> 
[0019] 

c © jew oc * 7 - * 7 s - r y > » , susp^ 

Rfc. «tt«OEIftttB«:*iJS-r*IsI4««fflS*l8 

4 . a^want-^ias^-r siai4iBKiBi«#**#Si . 

* t m^xiaffl asx s wb?® 4^6 
too20] s/c, cc^Bj^^amib^^-^f-r y 

4£$^4ir* 0 

[0 0 2 1 ] 3 CORWCflRSmtt'^-X^T 

y>^«oB*ttj«we**w. a«*a«#4*» 

[0022] 

«98«, «»«*iB«irs^y ^^ihibofet (mw 

[0 0 2 3 ] ii tc*5i>T, iftA'^-xfr y >^£i 
int ^f7 y 1 7*c-h*wk:r#€»*i 

Uf7y >y*»2«:aaE«Sf^3 a, 3b£{fx./oI 
[0 0 2 4 ] f^>5atae#£5 5**tt7 a £{f 

x., cne»©«*^>«:j:»)ffia3B»rs5v^»7 

[0 0 2 5 ] CG><fc5lC0T, ^r7y>^^JH 

^S6*/m^. 7-a7;^f7 y >^rfuS&9£$K 

[ 0 0 2 6 ] *«M»«**^#®6tC<i:S»jK**e« 

7 iEHWJteKRU 7 * ^W7 4HWcRtf fcftfcsK 

<#-;bfai;ttl 1 a) IcffilStii. 

[0 0 27 ] Sfc, Xf7'J>y-^'^^4Wc 



(4) »Bf9 -3 043 1 
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[0028] joai^ai 5«7>f^pyp-fe-,tii$ 

[0 0 2 9 ] * fc. HI8P3MB 1 5 MttttWIfllA 

4 4 fete, PWMfi-^£fl3M!-5f A I KStfJfi 
KJtfll) 0 /c^t^cd r ^ - ^ -Y ^ P WMfi^ 

6 *^y 9t?HK©2M Uffl) CDX-Y 

[0030] m»aiK»^s i 6 wa.«4fl©F e 
Vo, H*«IW»-^Vo 0 K:»-5i»r*»«i o*Kib-r 

[0 0 3 1 ] H2«C(D^K:{*Sflitt/^C7-^f'r y 

^«iA-7-^r7'j>^int mth)is?^>v i 
2 , wib^r 1 5 . mmmmm^m i 6 . stui«iik^ 

[0 0 3 2 ] tM6h^*-iz>lM 2B, W^KMtt^BE 
30 SrateRO, SSfi6h;u^tc*tj£0/c^[fij (±Stt) 4U 

[0 0 3 3 ] SlJSP^R lbi^On^P^ * tJ-%S# 

A2ft£^R2 2. IBttlH9¥JS2 3 t H^«««BBi* 
826, a-Jixy a 2 7 ^f/gx.^ 0 
[0 0 3 4] g^imSf£ff^^S2 1 liROM^O^ 
40 -=&y*«A, ^fgh;b^-fe>if 1 2^lHLfc7tny 

y CCK3E L h ^ ^fi#4 @S®Sff ^©^Ssx- 
^K^ffiU. a««86«^I MS €rffla8toE#S2 2tCffl 
[ 0 0 3 5 ] flSKS#R2 2ttW*S^V7 HWflPO 

«#^fgrifgcu, gtimsit-^ i Ms 4 s miium^ i 
so * 2 7 vmmfflSiR is-ixm) tmnzntcmim^ 
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i i ft«wu isaifAi <=i„ 

- Uo) «Btt*W#R2 3tc«|W4. 
[ 0 0 3 6 ] I8«S3Hjffll3MS:2 3tt> PIDn>hD-7 
2 4, MfMHHK£¥g!2 5*«A. «aifAI*P 
I DfMfflIU >fI#V 01l ;te < fctfPWMfI#V,. ll CWg 

IWBB«#V 0 *I5|^*a5WfB^a2 6 *^0TM6«IB 

[0 0 3 7 ] P ID3>ha-724ttV7 UW»©Jfc 
W (P) * < I ) Wlfflt» (D) CDftJFaft. Afi 10 

<is%e^a2 2 swifts tififisfflt 
i ittrn ( p ) , 8t# ( i ) *jci:o'»» ( d ) stir 

LtcP I DS0»«#V F *»iJ!JP«#*Sfe#a2 5fc«« 

[0 0 3 8] «I8P«#«£*R2 5(3:. PI Dfl?fJ8P«# 
V P tC^H i-c >fi # V 0 „ ^PWM ( JWXfcSSR) 
ft # V p , „ (D^lSff # r * £ maftJffl) ft # V 0 £ 

[0 03 9 ] B£*ttmP¥K 2 6 @*1«B«S* 

828, bsmmphb^^o. «w^a3o*« 
x., gtnn^fi-^- 1 ms > (BMf a 1 , gas hJizm^ 

TV «ffi<f-5f I ho > ^fMt ftOMi-^- V o <£ tfH 

ttsjia^a 2 3 «»s *i 5 siugi«HRi{B# v 0 £m 
2 3^-6«»3ns*tWM»«#Vo(c«iLra^*ij 

[0 040] B£tt«4HB£^a 2 8 ttSiJHSfc SHIM 

SiKti. gfnnififi-^ 1 MS 0f§ ( e ) timm 
mmm^vovw^ (f> (e = f> -rs*>\ & 

&^Kmteh;I/*M#T,<D;frft (G) i^SSff-^I.o 

ifii (h) a (g = h) -rsa^jctiawo^^r 
s^a3 0 icm&oxwmzfflfflTz. 

[0 04 1] B£tt»W£*« 2 8 tt, 40 
m#I M ,CD^ (E) £ 1IIjj«U$Pfi^ V 0 CDfr # 

(F) (E*F) X\ ^aiJh^flfT, 

©*ffi] (G) i«*«#I II0 fcJ:cf«tt«*EV ll 3^6 
?!JI0/clIK«l 0©EHE*|fij (H) S (G = 

H) 0»^CttB£tfc«<t*ISU W*«HU^;K0« 
^«-*HoS:ttJ«*a3 0 CCttJ»brW»SrWfflI-rS, 

[0 04 2] SU« 1 0<DBf£7?ft ( H) tt, 

»K.,^6«[iK:m-r«»«igiEttN 11 **»u, ccom 

IHBBIEtt N 6 tem-f & . so 
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[0 04 3] 

[»1 ] N H = (V M - I M0 *R«) /K„ 

[0044] gemssff-sf i M5 c7)^ (e> wAtf 

(+) ©ti^KWIEffil* ( + K mffij«$lJfflI{f-^V 0 CD 
(F) tt, m»j»Jgpff-^V 0 CcJ:Dmiijmi 0*s 

IES14 (+) , (H) tt, XS&ai 

^> F)v<Dttfa\&mcftfc?zm£&]Em& <+) £ 

[0 04 5] £ fc, Bfttt.*W£*a2 8 « % B^«« 
* (*J3£«-»H 9 a*HU'<;U) (CB*WWt^B^*a 

29^10 o^ffi^pwMf^-r^if 

[0 04 6] H^WHP«#«fi£*a2 9tePWM (si)l> 
xflBOl) »*»S#a*«it* B£tW (WEflWH 
.^HW) ^JSESiaSi, <B»«#AICcj#j£ 

(Wilt JStb^d) Ucp^fa-f^OiKDP 

Mf&m^fr h u &\a\£.mffim n v 0 0 t> , b^suib 

[0 04 7 ] iflS^a 3 0 ttV y hWSPOX ^ ^«SB 
Wi«H U"^Jl/©ii^CC«BSSlJ{aJffi#ffe^#a2 9 ^ 
#Ho* s L U^Jl/©»^CCttftlHBHt#«afe#a2 5^6 

w»«# v 00 , mttasiMt -^v 0 ^ms&aiES)#a 1 

[0 04 8] C<OJ:5«c, CO^tc^Stt^^-^ 

r7 »; > ^saa i i 5 cc, mmm 1 o cob 

ft««*«Sr4B^«WWe*»2 8i, B^fUWM 
*V g .tffl*T6B*»Wfll*ift**a2 9i % B^« 

»«)e#a 2 8 6 a* $ n *> *mm^ h 0 t > r 
msiawtaiM#v 0 iB^«n>«#v 0B *«i«its«j» 
^a 3 o <b 3&> 6 u ^ B^vamtsv^a 2 6 *m *. tc<D 

^R(c«tta^%n«B^mft«dtfStta«a«»x 

[0 04 9 ] 0 3 «CC<D«^«: ffi^B^VSKMfltPOnff 

fBaftffKzoorKWTS. H3ccfcc^r, m»aig«j# 

ai 6tt. ^^BB*JBJaE-r4 4ffl0^^»7-FET 

FET (l?rMh7>y^^) Ql-Q4«^tl^tl 
CDV-X, FU^>|H«C»1BWfty-<*- KD 1-D4 

^r^jsur^o. q ifcic;Q3 »iSiJt«aHEo, Q2 
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fc<fctfQ4ttS{*T--* (GND) CC*ft-e*i8a»S *i 
So Ql iQ2 Q3iQ4 Ol&m&ffl 

tmmmwm-^Vo (v 0> , v PMB , v 0F > 

- hG 1 — g 4 *«ifBi-r* citao , mttmiotcm 

tt«^ffv M (ttiKfl[»ii[isftSffE0K:fB^) <b*IHM 

[0 0 5 0 ] »W3&JflMt+K/N> KiU*a*WJfi*WO 
-r&<h, FET (1«F7>^^) Q1-Q4© 
^FG1-G4 CC«, H 2 tC^TIE«J*«#® 2 3 CD 

waMt#*^i82 5 frhm*bmfflwm^v 0 &m&z 

ft, y-hGl^t>ff#V 0N , hG2*5j:tfy- 

h g 3 ^^-7ft^v 0F % y-hG4 #s«mfl£S^ 1 « 5 

(fMSh;l^ff#T s ) (OV'^y ^ (+) SttCD0f^U^ 

ji>fc*ft& L//cP wMft # v p ttM r -en-e nig» <* ft , a 
setose 0 —q 1 -mmum^mmmtKRo^mmm 1 

0— Q4— GND©iBIB-cwft«Wfc I M ,jMjfchr«tt 

So 

[0 0 5 1 ] C(Dtfyt8frfc^> KJl/£3fc;t£#£?f&8{>£ 

« 1 o^iHifs$n. n»m 1 0 &&&.?zmm j mjiVu* 
ttcjz-oxmncTjkLtcimtmmic, ittiio-*^ 

*-KD3-»^7-FET (MWflJMh'y^isXZ) Q 

1— «Stt««l6SiaiffiffilSRD-»Sttai OOffl;^^ 

[0 0 5 2 ] KftttK3kI ll »£|5l£ttijfcI □ ♦©«ftfil« 

I mo t OTfflfi«5£^K2 2«cttlft3ti, S«m«ff-^ 

I H5 i©liiAl (=I.,-I„)*J|»JW 1 

[0 0 5 3 ] B«*K«#U 5 ©f3«E3WE ( + ) ffitt 

©tt«r, i Mo^±i»DL,Tmiij»«®iM-^v 0 

^T\©fJ#G I Hi;) i» 

1 r*$ns««6«lsIlK5RN M ©#^H*^--S (G* 
H) <D»^ctt t H2©@£««fflffl*a2 6^6©^ 
WfBfi-^VoD^fltt&Sn. FET (^Mh7>yx 
30 Q 1 ~~ Q 3 (Of — h G 1 *^G3^t7 ff-^-V'o F , Q 
4©y- hG4te<IMfi#A I (CWfEUfcmS©^- 

[0054] # v 0 0 s ft & <b , msbm 

«fi i,, # «aKsn, »«i o<oaiiB**v„,«:j:s 

14«*I 0 ,ttWl«10-»FET (i^MF7>^ 
X*) Q4-*y-r*-FD2-*»««ft«ifiIfflffijKR 
1 O0B9;b-7'^S£n, B$raSifitcf*or« 
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[ 0 0 5 5 ] -Jj. W>m&#M#lC»> FJU*2E*filiB 

CO@4tt«*Ctt, FET (*fW»*h5>y**) Q 
1, Q3*5<tO f Q4**^*WfBIL, Q2^Sf^f 
-f If 4 ;Vcd p WMI V P . „ o X P WMIBft-T h . 
[0 0 5 6 ] C <D<£ 5 6c, H£ttft«:mttfflflPffl'#V 
oi^iSSU/cfflMfi^A I tc»jB (Win StbW 
L/c0f^7^^-7^^1f ^^;U<DPWM{f#V PBM0 ^WT 
4@3fe*U»fB#Vo D TFET <*#Wtt*h^>^**) 

10 o y ? ^hk* jgtt$uai o » is£«ijfc i D+ ( * fc 

I.. (SfcttU.) ©ft»aattSIE*|»jhLr^> K 
[ 0 0 5 7 ] H4CCC<O«iaccfiR*ff**(D|giL«0«F 

[ o o 5 8 ] m 2 icte^x , mnmwmka^m 1 4 

tt. mmm l 0 CcKffi(c%ti5«IMBl«ft U (I Mt : 

[0059] BSttcos^^s^^-^T-ry 

tH u ^c^^ft # i u o ^^JA^/c^^ v ^ ?• v 7 s 3 x-u a 
tim^ff # 1 „ 5 i maft# 1 no i (ommm^A 1 < = 1 
«s- 1 mo) fcsorrs. 

[0 0 6 0] ^f^*S4"C 4 Wffl^S 1 5 

s 5 (c»tf ur p 1 d atm • • m») a»*ntf 
*w»*©pwM«#Vp. II0 <Daiii[**fi : r*. 

40 [0 0 6 1] Xr^'S6tcif, Xfy7'S8T1iZ 

(G=H) t^m^Ott^Tyy'SQ^cmrLXm^. 
Pm**7tL. 7 7'S10tPIDiSI^7o/c 
&K.X7vzfS 1 1 KSfrTS. 
[0 0 6 2 ]—^, 7 8(DZ«StCfcC^r, 

It h T 5 CD^r^I G t M3bWk<D mttfo H 7^F-gt 
50 (G*H) CD»-&CC«, Xf-;7'S1 8(C^fTSo 
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[o 0 6 3 ] ^f yy'sbop i d am - m& • » 

(E*F) r, /POtftfl6h;l/^T s ©^r&IGi 
WMKOIsHE*|filH*sa! (G*H) ©flteocttlsi^tfc* 
iflSU, Xf-^S 1 6CC!»ffLr»«B*Sl 5£IH 

[0 0 6 4]-^ Xf-y 7'S 7oxwstcfct^r, @ 
timtftfi-^ i ^cDft-sfE ± w»«i»«#v 0 fl!>w-s»F 

S(E = F). *fcttfltt6hJl'^T,<0*rolG<t« 
i&mcDlHlls^H^l^O ( G= H ) (Dm^axmizoz 

[0 0 6 5] /^t 7*s i i jisoxf-r y >y 

W««c*jW&PWMflr*Vp„©«ttt«JEl^ PWM 
IWVp.ijWE (V pwm >0) ^e,^r7 7'S 1 2&<£ 
Zf^v^S 1 3T\ ^SfrHl 0£JE[p]$££tf£fci&<7) 
««>«*0»«#Vo (V 0F . V 0N , V PI „OIffitf) o 
D3 3«:^-r«ttaaKtt^Sl 6©FET 

G2, G3«C*7«^Vor*«l&r6iifc«:,. FET 
(ISMh7>^^) Q Q4£PW 

MSJta-rScfc^y- FGi, G4tc^n-en^>jf^v 

[0 0 6 6 ] — t5\ ^x^^'s l icc**<,»r. PWMjf 
^v„^sfi (v PtfM <o) ifljgsn/ci^Ritt, xf 

iss^sfc«>©««ii«wani-9v 0 (Vof. v 0N , v, M 

CDffiJ?R{i#) ©5"^ FET (I^rMh7>yX^) 
QK Q4*^7SlJiaJ-r-5«fc^y-hGl , G4CC*7 

«#v„ <t£fcK. fet (^»h7> 

G2fc*ft«l*>«#V 01 ,, PWMff-^V 

[0 0 6 7] ^T77'S 1 6T?fW»#8l 5#IhI£1W» 
*>WB«:H5E3tiS4, *t^:?*S 1 7 rm£$ U®B# 
©PWM»*V PilID ©aW*WfOfe«, Xf.7'Sl 

[0 0 6 8 ] Xf-;7'S 1 X-rv 7'S 1 7te<£ 

t>'* t 7 7* s 8 (DwmiOd w s gtm^f^ 1 „ 5 OS'S 

*r«5EU eiBmSKff # I ms^IE ( I.« 5 > 0 ) <Di^tC 

5I3^SIJfflJff-^V„ 0 (V 0F . V CD 5 
FET (*IW»*h5>i*XdO Ql-Q3?:t7 

a»r s cfc 5 y- h g i - g 3 cc * y m v 0 F * ft^-r 

Sii^iC. FET (I^Sh7>^^) Q4£P 
WMWWr * J: 5 y- h G 4 CC P WM«# V„ „ D 

[0 0 6 9 ]-^ y ?*S 1 8Kl:tet,>T, SflHfft 

ff^Us^fi (i MS <o) rffisn/ca^ici^f'; 
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7'S2 1^^f7 7'S2 2t 1 &Wlfol OffiUmm 
(IWIlilI H .) Ktt^^tWSftiJ:), FE 
T (i^Mh7>^X^) Q 1 s Q3, Q4£*7$iJ 
G3, G4CC*:7{t-S|v 0F £gfc 
t&TSiifctc, FET («»Sft«h7>^^) Q2 
£ P WM W»r £<£ j !>y-hG2GtP WMf V f , M 0 * 

[0 0 7 0 ] 

io A'7-xfr y>y*««, wifls^scc. s«6«©|di^ 
mm zmm^-fr <t 6 a 4 M^mmmm^m 

y > ^£B*«ir sci*sr#*. 
20 [0 07 1 ] co^cc^^mtt^* V-^T v 

tcW\/E(D y* * - *r A V -f * ;K7) p WMf # £ £ CD 
RifNUP-r £ c i ^r- * S cor. 0*«J»»tf B$ic«tt« 
[ 0 0 7 2 ] £6&C, CCD^CC^Wft^'^-^^T 

[0073] j: ot. &mifi»mtp<Dmx.ty*)mfrt>'* 

40 

[H2] c^Bj^c^s^a^^-^^r y >^gg(D 

[H4 3 C(^9liK:«Sff*4 , ©»*iWf3i©^6*ttL/ 

[H5] co^tc^^mii^'y-^f'r y >y^a© 
aa»fp7D-i 

[0 6] se^omss^^-^f-T y >^sifi(osgB^p 
50 [07] m^commmm^mcom^ismm 
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[H8] l»©ff**©«AttOB»i5*ttO«WcU 
H. 7a-7-^i 8-^^D7 h\ 9-;fc&©i» 

hJb^-fe>^, 1 4-wtt««a«m*s. i5-*j» 

1 8 -WMUM^R, 17-Xf7V>^^ 

2 1-guiimnim 2 2HWH»e* 



MW9 -3043 1 
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*R. 2 3 -KIMWD^R. 24-PID^>hP-7, 
2 5-fWaHI#|6£#R % 2 8-Hft«SK«liai#a. 2 
7-P-<rC*7 ./ JU*, 2 8-0^tiett«S*a, 2 9 

■ I I H D"'Klba«aE!KtiIA#. I 

V.-Wft««BE. V 0 V 00 -[n]£$IJ 

io aw-*. v 0 f-*7*#. v 0N -*>fi-^ v p -pi 
DfrJMf-^ V PMtf , V P(B0 -PWIyIi^ 



[HI] [04] 

1 «ifjA9-x-?7 U A 




[B13] [08] 
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